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1.  Introduction 


An  important  aspect  of  manj  (ssofraphlc  inTsstigations  la  lina-of- 
3ight  analysis.  Heretofore,  aoat  problsais  Inrolvlng  line  of  sight  have 
been  solved  by  drawing  sarth  profiles,  i.e.,  vortical  cross  sections  of 
the  surface  along  a  traverse.  Althotigh  this  produces  satisfactory 
results,  it  is  a  laborious  procedure. 

The  Inefficiency  of  this  nethod  bscasw  acutely  evident  during  a 
relief  study  which  sougjht  to  detersdne  the  effectiveness  of  terrain  for 
shielding  troope  fro«  themal  radiation  of  nuclear  or  other  weapons.  As 
a  conseqiience,  a  slaj^e  device  was  invented  to  eliainate  the  actual  and 
repeated  drawing  of  profiles  and  thus  to  KLlnlAise  the  tisM  required  to 
study  llne-of>si^  situations. 

This  report  serves  as  en  instruction  nanual  to  acconpa^y  the  new 
device.  It  is  anticipated  that  people  with  varying  degrees  of  knowledge 
and  ability  will  sake  use  of  the  inatrmmt,  Thiie,  the  author  has 
written  the  text  and  designed  illustrative  ■aterial  with  this  assuipt-lon 
In  mind. 

The  meaning  of  the  term  "line  of  sight"  is  reviewed  in  this  report. 
The  new  device,  and  procedure  for  operating  it,  are  described.  Appli¬ 
cations  of  line  of  eight  bo  specific  probleas,  by  neans  of  ths  device, 
are  discussed.  A  person  unfsailier  with  the  subject  will  find  it 
necessary  to  study  the  entire  report.  A  weU-versed  person  need  refer 
only  to  the  description  of  the  device  and  procedure  for  operating  it. 

With  a  little  practice,  an  individual  should  be  able  to  use  his  own 
Ingenuity  to  adapt  the  basic  principle  of  the  device  to  suit  his  own 
needs. 

2.  Line  of  sight 

a.  Definition 

Line  of  sight  is  a  term  which  denotes  a  straight  line  rMpresentlng 
a  line  of  vision,  or  the  line  along  which  "light  and  other  electro-iwiignetlc 
waves  travel  fro*  a  point  of  origin.  An  infinite  nu*her  of  lines  of 
sight  may  originate  fro*  any  point.  These  lines  radiate  outward  in  all 
iirections  along  axisRitbs  and  elevations.  Such  waves  continue  to  travel 
in  a  straight  line  until  they  are  refracted  by  the  *edluiB  through  which 
they  pass,  or  meet  an  obstacle  high  enough  or  dense  enough  to  obstruct 
their  course.  Figure  1  illustrates  the  llne-of-slght  principle. 


LINES  of  SIGHT 


of  tlilit  (A  C  «nd  A  C*)  orlglrMit#  at  A,  Thai#  llna* 
radlata  outvard  until  ancotintarlng  objacta  at  C  and  C  .  Ilia 
raipactira  linaa  of  tight  touch  B  and  B»  In  tranait.  3  ob- 
•curaa  tha  aurfaea  balow  tha  Ilna  of  alght  batwaan  B  wid  C 
(ahadad  araa  X)*  BlaUarliTf  B'  obaeuraa  tha  aurfaea  batwann 
B*  and  C  (ahadad  araa  X')* 


b.  Appllcatlone 

Thara  ara  mmnj  oceaaiona  or  purpoaaa  for  which  it  ia  daairabla 
to  dateradna  tho  lina  of  aight  batwaan  or  bajond  two  point  a.  Any 
problan  daoMinding  praciaa  knowladga  of  intarfaranea  or  lack  of 
Interfaranca  bj  objaeta  to  a  atraight  lina  aakaa  uaa  of  thla  prineipla. 
How  much  of  an  araa  can  ba  kapt  in  ona'a  fiald  of  viaion  without  balng 
obstructad  by  highar  land?  Will  cartaln  tarraln  faaturaa  intarfara 
with  radio  waraa?  Tha  anawara  to  thaaa  and  aiadlar  quaatlona  aaj  ba 
vital  In  such  divaraa  araaa  aa  military  oparationa  and  tha  talavialon 
industry,  A  quick  awthod  for  analyting  auch  aituationa  ia  naceaaary. 

c.  Method  of  analraia 

Solving  llna-of-alght  problaa*  raqulraa  knowladga  of  the  halghta 
of  tha  objacta  which  datamlna  tha  lina,  tha  dlatanea  batwaan  thaaa 
pointa,  and  tha  configuration  of  tha  aurfaea  ovar  which  tha  lina  travels. 
Aaida  from  actual  fiald  obaarvations,  lina>of-aight  probloM  ara  moat 
practically  worked  out  in  conjunction  with  contour  naps,  alnca  actual 
values  for  halgftta  can  ba  read  from  tham,  and  diatancaa  can  ba  awasurad 
directly  from  thaaa  aaipa.  Surface  configuration  can  ba  most  accurately 
reproduced  with  profiles  on  which  lines  of  sight  can  ba  superposed .  The 
technique  for  drawing  profllaa  is  illuatratad  in  Fi^ra  2.  A  detail^ 
description  of  thla  process  can  ba  found  in  PM  21-26,  Map  Reading/ 
or  any  standard  introductory  geography  text. 
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FlKir«  2*.  Section  of  «  topographic  Mp 

A  prof  11a  ia  to  ba  const roctad  along  lina  A  B. 


3*  Naw  davi<|ia 
*.  Purpoaa 

profU.^^  »  The,, 

to  roooh’th,  corroctlom?* “r.  J" 

solution  of  ^*  *■'’« 

ilns.  of  aight  «,d  corrs.pondlng  profiul*.^ 


which^winiilcw;  i“’.o^tt":’.?d’J-'^h  j**" 

concernlnff  the  H  n*  nf  .4  k4  v  ^■‘  ®ol’itlon  of  problama 

-oncerning  the  Una  of  sight  batwaan  or  bayond  t»io  points: 


10  Times 


^"hTLi^T  *”  '"“  J^b5t!"‘’Tj^’,Ude 

*  p.rp.ndlcuUr  lln«  m  ImcS^'ot  th**biw-°I  *"** 

scribed  on  th«  pivot  and  on«  on  thm  hIih!  »?'  in  in- 

*ii®nfcl®d  and  ready  for  op®r.»tion  Fliwi  device 


Figure  3.  D®vlc®  aasanbled 


P  (  V/  C  T 


Flfur*  4. 


Th*  d^e«  oon»l»t«  of  thrM  ptritt  th*  teM.  allda.»id  ««•«* 
A  ^It  oorvMcts  th#  plTot  iflth  tlM  btiic  *  ^  pivot 

^  •Uilnf  m&  cwcula 

■  SSI*  ‘*  “•  *^-**  th. 

*  "«*«■  »nlfonax..pMMI  nraU^ 

ttctOw  Un.  «d  .r.  .  U».  of  „SSno.  wlS^rltSSTS: 

.p.1^  thrwith  lAlch  th.  holt  oonnwt.  th.  plTot  to 

“"..vss.st";:  s,"> «  •>«•  - 
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U.AjL,-..iC..,jigM,«‘j‘ii:.'M  Athj..A‘‘t;i..V.W' i  /v.i 


.  f  .h.  a.v,c.  .r.  ^.^•'*p.‘7«  ii:i  j!:: 

1lr-ctly  on  .  contour  «.p  «  th.l  ^  ^ohH  1,  .cllTaiy  'r"!, 

un.;s„’  r:h'iit*‘o“;“ph“"piS;r‘’"d*  r 

th.  pc.ltlon  of  objact.  alo^h.  U™  of  Jliht 

dloular  Un.  (8)  1.  a  .ubatUut.  for  th^ MiucU  uLTln"^ 

•hip,  «m  anaSuh  iha^ml  uS^ 

*111  -uat  b.  dn*op«l  tr». 


tlflM  oLpjgaUgfl 


H-1 . 1  Optratlon  of  tha  davlct  will  b«  axniainad  in 

c^n^^,‘Ss:^t:od?ran-bi- 

Stipposa  that  HlUaboro,  Xantuclgr,  ia  a  najor  auocly  danot  Tt  i. 
nacaaaary  to  (daea  an  obaarvatlonlolt  in  tha  araa  fS^whiJh  ♦« 
th.  wfle  »yi„,  into  «d  o*  of  tin!  iSJut^  o? 

4-*^*  •olTlnf  thla  problaa  la  to  locat*  th* 

r.pn..„t.ti„  po.iti:™'oX 

^ -  srLr.dri:%t-^- 

(M  Sr  lT‘*’  ””  *”  ’'^•'*■•0  “O 

*  M,  a  m’  a  C4  a  S?  !~'a  r.pr..«,tln*  Una.  of  eight  (A  Cl. 

fl«  hill/  to  th.\^  ara  inm  from  A  p...lng  aero.,  aach  of  the 

ftUowln.  Jalcrlrtl^.Jr^a*”;  ”)•  During  tho 

.loig  iuh  FlgirS  “ind^  "fN.’i.ill.T*’"’  "'D"-*  ’ 

'iDiroDTlftt.  JjnTI  nf  i*  /**’'^**^*  in  paranthaaea  refer  to  the 
Pvroprlata  parts  of  tha  darice  aa  noted  In  Figures  3  and  4.) 


KENTUCKY 


MIL  LI  •MO 


'■SI 


fi 


MltCf 

COIETOIM  IwrtIVAL 
»0  rtfT 
~~  lOAO 


£iir«  5.  Topop*»phic  up  of  HiUiboro  k.  *  1,^7^ 

chanfod  fro.  ?0  feet  to  ^  fiet)^  ^  ^  (contour  interval 

^  “  hill ^  120C  feet  *  t 

Bl,  B2,  B3  B4,  B5  !  hiUi  whlrh^*^ 

Cl.  C2,  C3,  C4  C5  -  “'•^^rence 

A  Cl,  A  C2,  A  C3°  A  a  a7^  ‘ 

A  to  road  p«.„in«  throigh  lnterfl?il‘'hi 

also  eenre  as  basellnei  for  profni*^ 


Co-  t , ,  j p  n  'i  rj  i  *  \ 

i«el  T  for®  a  seal,  values 

>r,  tirf f«cuitat«  th«  operatlL  fh!  ^>elg^rt  iN.,v« 

th-  ^  with  a  graas*  p*n^i  rhL  oould  be  rnarked 

for  each  particular  problii  '^r'^^hl^'  “P.  and  the  accuracy  reared" 

^a  ™lntalr,«l  «xi  baeTli™  •  SO-foct  li.rvT:  i 

“  *■*>•  ’'•laa  of  750  feet. 

*  C5,  aa  now  dr«m  nn  fK. 

of  Pl»c#d  on  the  map  so  thlT^^sJ”  oxanxlned 

">ac  a^div?^'  ”'*  ‘^"•••dtlon  of  (5?  a^  (?)  coincide,  with  line 

nrS  It  held  In  thla  rmlntiLfHi  *«Porpo8ei  point  A.  The 

operation.  rmlationahip  during  the  rest  of  the 

the  tenth  im.  uZZi^,  u 

alldlng  ®v«.„t  by  tl*ht«ilng  thfSlt!  '""  len<thwl« 

nent  with  point  C5.  Thu.*'^*fe^^i^  dlonf  (2)  to  brine  ($)  into  aline 

j£SL"3rF- 

i'  Jj.*‘1b*J[”"  *'  “• 

one,  wiTtS:  ss:b*'s?dirM-  rl? 


When  the  eXevatlona  of  t 
ind  t 


•  on  the 


«l«T»t 


have  been  tranw 

has  eata 


T""ij  Interfey*^ 

"  ^**  «>«”•  *"c  line  on  tu: 


N  J-T. 


mmrnmmmmmmmm 


rtffsrwvKSVVVe'^ 


i>.>V>’V2."v>i''ja  r  jirj 


TItih  ""  '  ^ 

^  S.  -oinildiia  Un«"A^Ci*'OT\^'  ‘^'’’'i''"  IS  shifdM 

■<)  ovrnt,,  p„i„t  .  ^*  *  th.  «p,  th.  infraction  of  (Jl  m 

’HO.  snd  pl„t  »r,  idJ^Jd  iTI";.?;:!"!!??  "'X”« 

inir,!^  *  “o  a,  b7  (65,  th.  1.  .rt.bii,h,d 

6^  ii^t:  ^  Tf  “r 

'“mm  ^  ^  «»ld*iit  th«t  thli  hill  ^ 

-rom  an  obaenrtr  at  A,  obacur*  road  at  C4 

Th«  other  llnei  are  traatMi  in  *w- 

or  each  line,  the  derlce  It  thlftad  aa  ?«?*  •»  Unea  A  C5  and  a  C4 

f:r°;  f"  •■'“  rtrration.  and  BMltloni^TS.  a?U  ““  «id 

th.  .ffectlven...  of  thi,  rit.  a.  «  SS^riaSw  "*  ““* 

th.  conc.pt  of  rfualiain*  th. 

.tandln*  that  .„  .cc«„t.  ,.,m.  can  h.  d..erlbSfjiUo:fil;a“nr'^- 
**•  Adaptatlof^ 

dlTl<»ual*^U.iin*‘T!!TiiMy  ****  *T?**‘"«  <lMcrlh«l  ahor.  to  fit  1„. 
location,  and  ri-^ttlonTif^^Sti^f  >«m  ^ 

.l*ht.  One.  thl.  Un.  ha.  hnn  ••t.bU.h  a  lln.  of 

position  along  thl.  Im.  ««,  h.  SatCTola^Jl^:." 

f  l^-»'-l«ht  anal,.!,, 

o  discover  whether  or  not  a  4  ■•ket  use  of  one  of  thara 

®^«ht  orlflnatlni^ frte«  a  mrt?*^*?^  ^  object  in  regard 

f erring  to  line  A  C5  inSeetlL^^r^  Particular  point  (Figure  8a)  h« 

elevatf^”  ^***  position  in  qtisstlon.C5  J*** 

elevation  lying  between  A  and  CSaTonr^fk  %  4^*"  ^’5,  the  highest 

e  if  It  shadowed  position  C5,  "*  ”  ®i«bt,  was  exmdned  to 

The  other  fundasMntal  . 

sh^ow  fro«  sn  object  in  determine  the  extent  of 

F^lcular  paint  (Figure  8bf.^in  thli^tJn^^  originating  at  a 

z  th.'i,i5  if“: ‘2:  i:  .^“r- •  .i«ht 


.  r— •**»-  \rigurs  Bbi,  In  thia  -o-—  *a4.ii«,.ing  a^  a 

to  bo  established  from  the  nolnt  of  ^..4^?*  pnJblsei,  a  line  of  sight 

J?*  beyond  this  object  aloii^L^r  « »ueir»«  shadow, 

-uld  then  be  studied  to  ascertaii  Zll, 
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n«vu..  6.  D^lc.  In  opTUlon 

‘^'  ""  *”  *•“*"•*  “■  't 

“."'bou*’  L*°‘''V"*"«^»’roT(n  «r(i) 

int  bolt  trid  of  f6i  !«  j  ****“  '5'  ®^*>*ljrln*  hill  i 

"~a  !dr‘”^"=S”“  2“  “ 

ov,rli„  C5  on  th.  »p  (c)!‘*‘(6)*ii"i;r’If*‘”"  '>*  («)  'rtth  (5) 

(8)  and  a  point  sllfhtly  biloir  ^^•»*8«ctlon 

corraspond.  to  the  eleJetiJn  ’^ch 

(6)  now  represents  the  line  of  ,5^  *40  feet  (C5) 

(®')  Indicates  the  position  points  A  and  C5* 

of  (8)  and^Vwliro-^*if^b* 

’i-l'jf  '  **■  ^0'«rth  grid  11jI»  (Be\  *  "" 

^  indicate  Ihit  hin  b<  ^i* 

hi  f  *•  *  graphic  Uluetia?^  obstruct  th* 

h#  found  In  Pipj-e  7*^*^  ^  °  ^lustration  of  this  sUuatl.,n  wlM 


tLl 


A 


yigui^  7.  Profll*i  along  lintii  of  Hillsboro,  Ksntucky^^) 

7#  rsconstnicts  lins-of-slght  conditions  for  lint  k  C5» 

The  horiiontsl  llnss  on  the  disgTsm  rsprejsnt  the  grtd  w 
the  device,  llevstlon  values  are  assigned  t-o  tM?  sca^c  a. 
50-foot  intervas  with  baseUne  (5)  value  of  800  feet. 

\8rtica  line  A  a  represents  (1)  and  (4)  on  r  . 
a  is  the  intersection  of  (4)  with  (5V  overl/rs  Mil  A  ^  the 
nap.  A  is  the  position  of  the  bolt  end  of  (6)  affixed  to  the 
scMe  at  the  elevation  of  hill  A  (12W  fert). 

Vertlca  line  C5  c5  represents  (8)  positioned  wer  F»int 
C5  on  the  nap.  c5  indicates  the  intersection  of  (8)  and  (5;- 
C5  is  the  place  at  which  the  elevation  of  point  C5  (approx- 
imatelj  840  feet)  is  read  on  the  scale. 

Line  A  C5  represents  the  adjustment  of  (6)  to  estaDllsn 
the  line  of  sli^Tt  betvreen  hill  A  and  point  C5. 

Vertical  line  B5  b5  represents  ^8)  when  it  is  moved  to 
overlie  Mil  B5  on  the  nap.  b5  indicates  the 
(8)  and  (5)  over  hill  B5.  B5  is  the  point  at  which  the  ele¬ 
vation  of  hill  B5  (900  feet)  is  measured  on  the  scale. 

The  four  additional  diagrams  are  reconstructions  or  tne 
other  lines  cf  sight  discussed  in  the  hypothetical  probler.. 
Variations  in  elevations  and  placement  of  points  have  been 
made  in  accordance  with  the  different  lines 
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k  -  point  of  oriflni  ®  -  poiltion  of  Jbl*ct  In  outetim; 

3  ~  lin#  of  iilliij  S*  -  Itn#  of  slfht  contlnuod  boyond  objoi't 


..s 

I 


,  H 


Many  p  oblama  can  b«  BoIv#d  bj  uaing  ■rult.ipl#  Un«N  of  li.ot, 
various  'nbt  nations  of  th«»e  two  arran^osjents .  For  ins’.ancs,  it  .n 
h€  determinad  whether  or  not  a  nuaiber  of  poiltiona  would  be  sh«doue<-:  . 
any  cb)*ctB  In  regard  to  llnaa  of  sight  originating  frosi  a  partlcuJHr 
pO' . nt  (Figure  8c),  The  example  in  Section  3c  le  a  problm  of  this  aort  . 

Another  conbination  le  to  dcrtemine  shadowed  areas  cast  by  various 
objects  by  srreral  linee  of  sight  fn*  an  origin  (Figure  8d).  Here 
ruMertras  linee  would  radiate  fro«  one  point  towards  ntawrous  objects. 
Posltlcms  beyond  these  objects  would  be  studied  to  delirdt  the  extent 
of  shadowed  area.  Military  conaidemtione  of  thermal  effects  from 
nuclear  or  other  weapons  «cplo<ied  at  a  particular  point  exemplify  this 
line-of-Blght  arrangement  which  would  reveal  areas  sheltered  by  terrain. 

The  interference  caused  by  surrounding  objects  to  a  particular 
position  from  lines  of  sight  aMnatlng  from  various  origins  Cvin 
disclosed  by  a  nuaber  of  linee  of  slg^  directed  toward  one  position 
(Figure  6e).  To  place  a  talavlsion  tower  so  that  s  town  is  best 
served,  a  number  of  possible  sites  could  bo  selected  on  which  to  pUce 
the  tower.  Linee  of  sl^it  would  be  drawn  from  these  poeltions  toward 
the  town,  end  the  terrain  lying  between  the  propoeed  sites  and  the  re¬ 
ceiving  area  examined  to  find  that  site  which  presents  the  least 
Interference  to  reception* 

One  other  eombinetion  of  lines  is  to  determine  the  interference 
caused  by  various  elevations  within  an  ares  from  Unes  of  sight 
emanating  from  various  origins  (Pigure  tf).  A  meteorologieal  study 
of  ths  amount  of  sunshine  sn  area  receivee  would  illustrate  this 
eituatlbn*  One  seriee  of  points  would  represent  the  eun'e  position 
at  different  tlmee  of  the  day  and  another  eeriee,  those  elevations 
which  would  cause  ehedow.  A  number  of  Unee  of  eight  would  be  drawn 
connecting  each  point  of  origin  with  the  epproprlete  elevetlons.  The 
areas  shaded,  at  different  hours  of  the  day,  would  be  outlined* 

«•  Spwcial  coneiderations 

Additional  ocneidenitloiie  may  be  necessary  for  certalri  problems. 

In  some  Instanoee,  such  as  placing  of  television  towers  or  observation 
post a,  the  height  of  these  objects  should  be  added  to  the  elevation  of 
the  surface  before  eotebllehlng  the  line  of  eight. 

Although  all  the  examples  cited  have  dealt  with  topographic  nape, 
the  device  is  not  neeeseerily  limited  to  surfaee  observations.  Any 
contour  map  may  be  used  and  It  is  conceivable  that  application  of  the 
principles  set  forth  could  be  used  with  subeurfsoe  contour  empe. 

If  it  is  Impreetleel  to  use  actual  values  for  eltrrmtions,  angular 
heights  may  be  used  and  proportloial  heights  calculated  for  the  various 
objects.  For  meteorologloal  studies,  where  the  height  of  the  sun  above 
the  earth’s  surface  is  too  great  to  be  workable  at  this  scale,  soim 
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is’.iiry  cA-lcul atlons  ftr*  n#®di0d.  A  height.  r*pr®Bfintir.g  th<*’  mj 
r-  ’  orminiKl  by  th«  angle  *t  which  the  aun'e  ray»  f'dl  to  earthy  ’’ 

,’1*'  Htione  of  this  sort  can  bt  datanalnad  from  the  ^ 

yn  iriy  by  the  U.  3.  Mawal  Obterratory. 

All  the  above  deacribed  procedtiree  will  work  aatlefactorily  and  pro 
duce  accurate  reault*  on  any  contour  Mp  regardleaa  of  aap  scale.  Scale 
i*'  not  a  llalting  factor  since  one  le  dnallnf  with  relative,  rather  than 
absolute,  values  of  distance  and  height.  The  paraUel  lines  on  the  grid 
are  evenly  spaced  and  unmMl>«red|  hence  any  value  can  be  aselgned.  Theee 
values  can  vary  frc«  nap  to  wap  and  problesi  to  {robleM. 

These  methode  will  work  satisfactorily  at  relatively  short  dlstanceo 
where  curvature  of  the  earth  is  not  a  llMiting  factor,  or  whsrs  ihs  slight 
earthward  bmd.of  high**ft^«ney  radio  wsvas  is  not  restricting 
(TM  11-673). O)  Beyond  that  dietance,  an  operector  would  still  bs  able  to 
^^lli^e  the  device  b«b  would  have  to  oonpenaate  aentally  for  the  apparent 
lessening  of  heights  due  to  earth  eurrseture.  This  can  be  acco«pllsbed 
with  the  aid  of  a  table  whloh  ehows  the  asKnnt  of  apparent  dlidniihlng 
of  hei^e  at  epeeiflc  diataneee  fro*  point  of  origin.  Thie  aaount  ie 
then  8ubti*acted  frosi  the  aetnal  hei(^  ae  praseiAed  on  tha  nap.  Table  I 
Indicates  the  enDunt  of  appdrent  diidnishing  which  occurs  at  varloue 
distances  away  fron  a  point. 


TABLE  I 


APPAHarr  LESSDIDIO  of  HDOHI  OUE  to  earth  CUIWATUREe 


Distance 

(ntilee) 

Divergence 

(fMt) 

Dietance 

(allee) 

Divergence 

(feet) 

5 

U.4 

30 

516.4 

10 

57.4 

35 

703.0 

15 

129.1 

40 

9ia.i 

20 

229.5 

45 

1,162.0 

25 

35E.6 

50 

1,434.6 

a^ee  Bibliography,  nuB*>er  6 

If  only  one  sap  scale  were  to  be  ue*d.,  however,  a  base  could  be 
designed  with  curved,  rather  then  horisontal,  linee  and  so  conpensate 
for  earth  curvature  without  theee  calculatione. 


The  examples  cited  to  llluotrate  the  operation  of  the  device  have  N 
dicated  that  its  use  is  not  limited  to  any  one  field  of  stjtlj.  A'-tualiLy 
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i™t't»r»'v«r  It,  l«  nt’CMinarT'  to  (l«t«nnlne  l,lne  of  night,  irvi  fihfi-!'>,j«  ■  lu  < 
hy  i  rrf*gu,}*rltl«s  of  t«rr»ln,  thla  dwvlct  cnn  bn  awed  cf r«ct  1  v-'ly . 

Mllliary  sciwce  ie  ont  of  th«  HAjor  *r«na  of  study  In  whlrh  Ui** 
Iffvlra  can  find  appllciition.  Probltm  of  vlalblllty  (FW  ?l-?6),'  • 
which  herotoforo  w«p«  *olv*d  by  drawing  profiles,  now  can  be  t<ork«l  out 
mor*  quickly.  Planrilnf  for  optrstlona,  iuch  §•  positioning  of  tro  .p 
and  8«ppll«i  tc  rtcwlvt  midJiiui  pi'ottctlon  frois  lha  terrain,  or  locat¬ 
ing  areas  of  defUade  and  enflUde  will  be  facilitated.  Additional 
iine-of -eight  situations  art  dlaeuaaed  in  A  aurvay  of  Map  SkiU.s 
Regal rewentt  (Hub«K)  Tachnlcal  Report  43 ) (D  and  the  pAncl pie  of  the 
ievice  alio could  be  applied  to  theae. 

The  device  can  be  uatful  in  the  field  of  ooawunl cat  Ions.  High- 
frequency  radio  wavee  travel  by  line-of-alght  tranaidaslon  (Van  Woetrand*a 
Scl^tme  teqyQlojfiAjO.iy^  The  device  can  be  enployed  to  ^SeHmine ~ 
suitable  locatlonc  for  TMF  and  UMF  tranMdttar  and  receiver  towers,  and 
to  Indicate  those  regions  where  portable  VHF  and  UHF  transmitters  can  be 
used  most  favorably  (TK  11-^73) • 

Other  fields  whtre  the  devica  could  be  an  aaaet  are;  geology,  to 
work  out  probleme  requirlnf  knowledge  of  the  location  and  extent  of  ore 
bodies,  or  the  dip  and  atriko  of  etraUt  eltll  engineering,  as  an  aid 
when  planning  underground  oonat motion  such  as  tunneling  or  excavating 
where  It  is  neeesaary  to  deitrmina  the  extent  of  hard  and  eoft  strata} 
and  meteorology,  for  probleMl  raqulrlng  praoisa  knowledga  of  lll«iination 
including  aolar  radiation,  evaporation  and  precipitation  studies. 

4.  Cooclufflon 

The  above-described  device  has  proved  a  distinct  aid  tc  simplify 
the  proceii  of  line-of-alght  analysia*  Its  great eat  advantaga  ovar 
prevloua  methods,  is  that  of  a  time- and  labor-aaving  device.  It  Is  also 
riexlbli  and  movable  so  It  can  be  easily  adapted  to  suit  a  variety  of 
problems.  Its  rniiall,  compact  site  renders  It  useful  In  both  labo-af  ory 
and  field  aitoatlone.  The  operation  of  the  device  Is  eowparatively 
'dimple  and,  once  understood,  can  be  applied  quickly  to  make  accurate 
determinations  for  numerous  problwts. 

Application  for  patent  le  on  file  at  the  11.3.  Patent  Office  under 
aerial  number  694,606  dated  5  November  1957. 
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